The parasitic development of Tetradonema plicans Cobb in its host the glasshouse sciarid fly Bradysia paupera Tuom. is described and illustrated. In particular a study was made of the oesophageal tetrad and companion cells. Based on the study of these cells and a comparison between them and similar glandular cells in mermithids and other nematodes, the possible functions of companion cells are suggested. The short free-living period of the life cycle is described including a study of embryonation.
Tetradonema plicans Cobb was found in the haemocoel of the American glasshouse sciarid Sciara coprophila Lint., Diptera (= Bradysia coprophila) by Hungerford (1919), who described its general biology. A taxonomic description was made from this material by Cobb (1919) . He created a new genus Tetradonema and a new family Tetradonematidae, so named because of the unusual structure of four giant cells in the oesophageal region. Ferris & Ferris (1966) investigated Cobb's suggestion that this tetrad had an excretory function, but did not detect the two compounds (urea and uric acid) for which they tested. Hudson (1971 Hudson ( , 1972 ) made a detailed histochemical and ultrastructural investigation of the oesophageal region of T. plicans.
MATERIALS AND METHODS
T. plicans was initially obtained from B. paupera maggots infesting glasshouse beans at the Agricultural Development and Advisory Service, Starcross, Exeter, Devon, and was maintained in the laboratory. This is the first record in Britain for this parasite. For this study parasites were obtained by placing second or third instar B. paupera maggots and infective nematode larvae together in moist compost.
Maggots were washed out 24 h later and kept at 21 °C in moist compost free from infective nematodes, so that parasitism could be synchronised. Three parasitised maggots were dissected daily for 18 days, and the nematodes were fixed in hot TAF (Goodey, 1963) , dehydrated and mounted in glycerine by Seinhorst's method (in Goodey, 1963) . Camera lucida drawings were made of the developmental stages. * Present address, Swiss Tropical Institute, Socinstrasse 57, 4051 Basel, Switzerland.
RESULTS

Nematode development
The free-living infective larva (mean 250 >m long x 4 >m wide, see Fig. la ), is a non-feeding stage which lives less than one week in the soil if unsuccessful in infecting a maggot. Larvae have a long slender stylet (mean 9 tLm) probably used in the infection process to penetrate from the host's gut into its haemocoel. The body wall cuticle is regularly transversally striated at 0.5 >m intervals. The oesophageal region is unusual in that it contains five rows of cells with large nuclei, and there is no obvious lumen or muscular tissue, and no tetrad cells are present at this stage. There is no true intestine or anus, but the intestinal region consists of large cells containing neutral lipid (tested with oil red 0), surrounded by a pseudocoelom containing fatty material.
The entry of infective nematodes into the haemocoel has not been observed.
Hungerford (1919) suggested that nematode eggs were eaten by maggots, hatched in the gut, and then the larvae penetrated into the haemocoel, but in this study larvae were infective, probably by being eaten as opposed to direct penetration from the outside because on many occasions larvae were seen probing the gut wall, and several hours later were observed in the haemocoel. Within the haemocoel larvae were active for a few hours, then they coiled up tightly and movement ceased. This was followed within 24 h by slow uncoiling accompanied by fattening and shortening (mean 230 ftm x 5 >m). By day 2 the larvae were shorter and fatter (mean 195 >m X 6 ¡.tm) and the four tetrad cells were distinct about 40 % from the anterior end. The rows of oesophageal cells were disorganised, and the stylet was still prominent. During days 3 to 4 (see Fig. lb ) the larvae were at their shortest (mean 1 88 >m x 9 >m). The peripheral cytoplasm of each tetrad cell now contained large numbers of fat globules (seen from electron micrographs). The primary cells of the gonad had differentiated but the sexes could not be distinguished using light microscopy.
During day 4, rapid growth commenced and continued until day 11 (see Figs. lc to 3a). By the 5 day (Fig. lc) larvae measured on average 260 ¡.tm x 23 tLm, and the gonad had a distinct limiting membrane but there was no obvious sexual differentiation. The tetrad nucleoli became vacuolated and a storage organ -the trophosome, was present as a distinct tissue dorsally to the gonad and extending from the first tetrad cell to the posterior tip of the nematode. By the 6 day sexual differentiation had occurred. In males rudiments of the vas deferens and ejaculatory duct were evident and in females the vulva and diorchic nature of the ovary were visible. In both males and females oesophageal duct rudiments were present. By day 8, both sexes were fully developed (Figs. 2a, 2b ). Females measured on average
